ADHERED PV SYSTEM DEVELOPMENT & DEMONSTRATION

The general objectives of this project are to develop, demonstrate, and validate an adhered photovoltaic (PV) in a real world situation on the military base in Guam.

Background

In Fiscal Year 2009, NAVFAC Engineering Service Center awarded a Broad Agency Announcement (BAA) for the development of a non-penetrating photovoltaic (PV) rooftop system that can survive in the Guam environment for up to 25 years. This project included laboratory weathering tests of different 3M adhesives and 200 mph wind uplift pull tests performed by Factory Mutual. The standard practice established by Factory Mutual is to determine a wind uplift rating equal to half of what the roof assembly was shown to endure. Results (Figure-1) have shown that the system is suitable for testing in Guam. Calculations based on ASCE-07 equates 200 mph wind uplift to 145 pounds-per-square foot (psf).
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Figure-1:  Test results from Factor Mutual pull tests. DL refers to Dual Lock. ATT refers to Adhesive Transfer Tape. VHB refers to Very High Bond. Full refers to the use of adhesives across the entire back side of the PV panel. The numbers refer to the number of one-inch strips.
Test Site Conditions
The primary test site (Site I) will be on Building 203NZ on Nimitz Hill in Guam. This is a single story facility with a roof area of about 7,208 square feet. It features a low-slope concrete roof with a temporary roof coating. Drawings are not available, but there are no objects protruding from or installed on top of the roof.
The satellite test site (Site II) will be on a military residential building in Guam. This is a housing unit with a relatively small roof area. It features a 4:12 concrete roof with a fluid applied membrane. There are three different unit types to choose from. The actual unit being tested on will be determined after award. Justification for choosing one building type over another should be stated in the proposal. See attached drawings (1), (2), and (3) for more information.
Requirements
Due to this being follow-on work from an earlier BAA, certain specifications derived from test results must be followed. Specifications may also come from expected standards for planned new construction in Guam and new aspects that the Navy wishes to explore.
1) Wind uplift pull tests performed by Factory Mutual were performed on undefined surface roughness to simulate real world conditions. Prior to installing the field demonstration system, Factory Mutual style pull tests should be performed on different surface roughness to determine whether or not a minimum roof surface roughness needs to be established.
2) Site I will require a new polyurethane fluid applied membrane with full fabric reinforcement. See the attached sample specification for more information. The quality of the chosen fluid applied membrane should be considered for this specific application.
3) Site I will require a fully functional adhered PV system along with sacrificial PV samples. The sacrificial samples are intended to be installed to allow for performing Factory Mutual style wind uplift pull tests after real world weathering. The layout of the functional system and sacrificial samples should be such that it allows for assessing the different wind dynamics that can occur on this roof. The Navy is open to considering a different or modified demonstration approach if valid reasons are provided.
4) Site II will require sacrificial PV samples only. The sacrificial samples will be installed to allow assessing impact due to real world weathering. Pull tests will not be performed on this roof. The layout of the sacrificial samples should be such that it allows for assessing the different wind dynamics that can occur on this roof. A new roof coating is not expected to be necessary. However, the Navy is open to considering the addition of new coating and additional or modified testing in the scope of work if valid reasons are provided and the budget does not exceed the maximum limit.
5) The PV panels proposed for use should be designed for roof integrated application, have UL 1703 certification, and have IEC 61646 and/or IEC 61730 certifications. The demonstration should include a minimum of three different PV manufacturers and come from manufacturers that comply with the Buy American Act. Roof penetrations are not allowed.
6) Fiberglass conduit should be explored for use. Conduit shall be installed on top of the roof. Roof penetrations are not allowed.
7) 3M’s VHB 5925 and Dual Lock SJ3560 adhesives shall be used, but not together on the same PV panel. The functional PV system shall have five one-inch strips per panel. The five strips shall run the length of the PV panels and match the slope of the roof. About half of the functional PV panels shall have complete edge adhesion to allow for comparison to the ones without. The sacrificial PV samples may have as many variations as needed to allow for proper assessment and optimization of performance and cost.
8) The demonstration period is estimated to be five years, but the Navy is open to recommendations and suggestions for a different demonstration period upon reason. The proposed demonstration plan shall address how to quantify the risk(s) of deploying more functional adhered PV systems of this type, for non-demonstration purposes, as the demonstration progresses.
9) There are a number of rack-mounted PV systems that utilize rigid-crystalline PV panels installed on Guam. A common wind rating on rigid PV panels is 130 mph and is not technically suited for Guam design requirements. Commercially available PV panels from three major PV manufacturers shall be tested to 200 mph conditions or until failure, whichever occurs first. PV panels already rated for snow loading may have a greater chance of survival, but is not a requirement. PV panel manufacturers should comply with the Buy American Act.
Evaluation Criteria
The proposals will be evaluated according to criteria established in the solicitation. However, be sure to include details about the technical approach, which includes the decision for the chosen PV panels.
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